» t 



(19)B*H^fFJt (JP) 02) & ffl If ^ # (A) (ll)»HraS^BI#^ 

#W¥9- 143611 



(so intci. 6 mm** ifptfm&n fi 

C 2 2 C 38/00 3 0 1 C 2 2 C 38/00 3 0 1 A 

3 0 1W 

38/06 38/08 
38/12 38/12 



W&W&t W*«©SC3 FD (-£ 9 M) 



(2i)ms»^ 


«fS¥7-325278 


(71) Hi® A 


000006655 










an tarns 


^7^(1995)11^21 H 




«^S=P«BK± W 2 T@ 6 # 3 ^ 






















































(74)«SA 





(54) [S£9!©fcfM jjgwat«59^IC«n«:»ll!««tt**r*«Mi SR&£««t 



(57) mm] 

urn] mm, «##teRirafMMttt*>3oo«it 

[»ft*Rl C-0. 0 0 1 -0. 2 0ii%, Si = 
0. 5-5. 0ti%, Mn = 0. 1-3. 5fi*%. 
A 1 =0. 003-0. 0 6**%, P^O. 0 5f£ 
%. S^O. 0 l-&%%&lim.UF e ***U ^ 

3 8. 9 X (S i + 0. 3 8 XMn 



o N S iSS%, Mntl** 5 ?^ (1) fcSlfcU 5 
J-niSt Li:*— ST**?*?* f 

7i7nA» $ 5 0%Bi±, fro, 7i5-f 

(d : mm) frTsS; (i) t»fci-ifc*«f«fci-** 

+ 4. 6Xd-" 2 >5 2 • • • (1) 



-1- 



(2) 



#PS¥9- 1 4 3 6 1 1 



[»#*1] it&l&frt LTC=0. 00 1-0. 2 0 
11%, Si=0. 5-5. 011%, Mn = 0. 1- 
3. 511%, A 1 =0. 0 0 3 - 0. 0 611%, P 



=S0. 0 5Ii%, SsiO. 0 imi%&iimuF e 
fc-g-^TL, fro, S ilt%, MnlI%A f TS (1) 

7x7^ h*££) 7> J 1. 5WT. 7x7-f h&S 

(d : mm) (l) *«fcU * 

38. 9X (Si+0. 38 XMn) 
[B#*2] it^&frt LTC=0. 00 1-0. 2 0 
11%, Si=0. 5-5. 0lt%,Mn = 0. 1- 
3. 5ii%, A 1 = 0 . 003-0. 0 611%, C 
a = 0. 0005-0. 0 lti%XliREM=0. 0 
0 5-0. 0 5ti%, P^O. 0 5ii%, S£0. 
0 lll%33.fcim§&F e £##U rt>o, S i It 
%, Mnit%m (1) £SifcU 20 

j££it, 7x7OA«$* ! 5 0%tt±, 7^7 

7x7^^?) **1. 7i9-fM£*l 
( d : mm) *«T*t ( 1 ) U ft 

38. 9X (Si + 0. 38 XMn) 
[BM3] ftfS»tUC=0. 00 1-0. 2 0 
11%, S i = 0 . 5-5. 0lf%, Mn = 0. 1- 
3. 511%, A 1 = 0. 003-0. 0 611%^ N 
b = 0. 005-0. 0 1 511%, P£0. 0 511 30 
%, S^O. 0 1 Sl%J3J;tmSCF e Sr^tU 
o, S ill%, Mnll%A ! TS (1) ***:U 

<?oMt Ltf-iat-*s7x7'f h tm-ftr-m 

j&Sft, 7^-7'f b£ft^*> s 5 0%J£1±, *»o, 7i7 

7x7^ * f l. 5tlT, 7x7^f hfeg 

( d : mm) i3*T&. ( 1 ) iffitc U 
#14fcLT ★ 

38. 9X (Si + 0. 38 XMn) +4. 6Xd- ,/2 >52 • • • (1) 



• ^*D-Vn*7>x ax£#tf%) S 

1 8 0 0 0, 

3£)£ • *&— #U f /<?>* (?I1S?MP a X*&— #tf 
%) 2s 1 2 0 0 0, 

Sftft • 7d£W<7 >X (3m&2MP a XTttelfxt) 
S9 0 0, 

}@E#l&l£ifc2s 0 . 5 0, 
ffiS2 5 0 (MP a) , 
Jft*tffc4£5 5 (MP a) , 

-t4&5£iS3£KSl« 
+ 4. 6Xd-'/ 2 >5 2 • • • (1) 

3£j£ • £#I>V*7>X (?|gtaft$MPaX&f*lf%) i 
1 8 0 0 0, 

5£K • *s>-# tr^<5 (3l3ft3££MP a xJij-W 
%) ^ 1 2 0 0 0, 

5SK-?tie:ifJt/<7>x (3igK*SMPax7t}fciTJt) 
^9 0 0, 

jtSmSxti 0 . 5 0, 
jt^H^2 5 0 (MP a) , 
aft&fbl^ 5 5 (MP a) , 

+ 4. 6X d- 1/2 >5 2 • • • (1) 
*9feK • (JIISJMPaXtttW) S 

1 8 0 0 0, 

5Sft -Mj-toV'^yX (SISSBiSMP ax^-fflf 
%) £1 2 0 0 0, 

»*-5«£»rJfc><?>X (sISg&SMPaXjtfelfit) 
£9 0 0, 

^#KKitS 0 . 5 0, 
t^2 5 0 (MP a) , 
fftltfti^ 5 5 (MP a) , 

1-4»®«®SSi« 



[0 0 0 1] 
[0 0 0 21 

[S£*Oi$ifr] iiS^ffl^«<0glffct«?§NFO$^:SS 



50 



[0 0 0 3] &5fc, »Sftttft:1$3&^#S*L4£®KgM* 
KliNbj&ira^ (Nb£0. 0 

4%ss-i-*u, 7x 7 nt'<'ftnt-±(:iss 

*L4) aJ»iUfflv»<bftT*fc. L^L, N b i£iDiSI±l£ 



-2- 



(3) 



#K§¥9 - 1 4 3 6 1 1 



10 



20 



fltSt LTIiDPSl (7X7^ h fcvfl/-r>-»M hT*3E 

je»^*» * ffiffl l in *»*p *> tt r v » 4 

[0 0 0 4] 
[0 0 0 5] 

(1) <t**»tUC-0. 001-0. 2 011 * 

38. 9X (Si+0. 38 XMn) 

(2) ft**»tUC = 0. 0 0 1-0. 2 011 
%, Si=0. 5-5. 011%, Mn = 0. 1-3. 
511%, A 1 = 0 . 003-0. 0 61i%> Ca = 

0. 0 0 0 5-0. 0 111%XI±REM= 0. 005 
-0. 0 5fl%, PSO. 0 511%, SSO. 0 1 
Il%^i«Fe^SU S ill%, M 
na*%7l ? T^ (1) *«fcU 5?ni^tUi- 
ffifi57i7-ft-t*-lST-»S?^ 7i70fi 
ft^rt 1 5 0 %Ja±, 7x50t ffi— 5 ? o 

e-y*-^a$jfc (ft-swa/?*?* has) ** 

1. 7^7'f (d : mm) a*T5S 
(1) *»fcU #14tLT ^ 

38. 9X (Si+0. 38 XMn) 
(3) it^&ftt LTC=0. 0 0 1 -0. 2 011 
%, Si=0. 5-5. 011%, Mn = 0. 1-3. 
511%, A 1 = 0. 0 0 3-0. 0 611%, Nb = 
0. 0 0 5-0. 0 1 511%, PS0. 0 511%, 
SS0. 0 lll%J3iy%S5F e Sr-t"*L, *>o, S 
i 11%, Mnll%m (1) fcStfcU ^nl 

7x70 £8*^** 5 0 %W±, 7x70ti 
Zffl(7)5 ?U\£yJj-*mZi£ (gZfflf ?/7x7-f 

us?) a*i. 5J01T, 7^7^ f&g (d : m 

m) **T* (1) *»fcU 4*ttfcLT * 

3 8. 9 X (Si+0. 3 8 XMn) 
^Sl^^liS^ll^ftSrlfcfclS^, #Sr11: 
)£73-&l££ff3gL*fe&£§m-i3V>T, ft-«-e&4& 
I7x7-f h (£fi?£S5 0%) tt:7x7-f h t<OM SO 



30 



*%, S i = 0. 5-5. 011%, Mn = 0. 1-3. 
511%, A1=0. 003-0. 0 611%, PS 

0 . 0 511%, S^0. 0 lll%£J:*m8&F e £ 
•£*U frL S ili%, Mnll%m (1)5: 
HfcU 5^ntatLti-ffit-*47x7-f ht» 
H*T-»^$tt, 7x7nfi«$A f 5 0%tt±, ^ 

-fflSS/?*^ h«£) * ? 1. 5J-J.T, 7i 
9^ httS (d : mm) a s T5S (1) *»fcU #14 1 
LT 

8S-^7^ (3I9BS3MP aX£#tT%) S 

1 8 0 0 0, 

• lf/<9 > * (? 1565* $ M P a X *&-# IF 

%) S 1 2 0 0 0, 

ttft • 7tt£tfJt^7 >X (5IS5SSMP a x^&lfJt) 
S 9 0 0, 

*£#BlEifcS0. 5 0, 
ft&Rfe2 5 0 (MP a) , 
Sfcftffcl^ 5 5 (MP a) , 

* *«■*- 4 jjHBttR WMWWi K ft *L fcBftftffcit * * 

+ 4. 6Xd- 1/2 >5 2 • • • (1) 
^K-^M^5V^ (5l»a*MPaX^#lT%) S 
1 8 0 0 0, 

SftK • (5l5ft5£$MP a XiSj-ffOf 

%) S 1 2 0 0 0, 

3feft • TOtlfW* (?I?S5S$MP a X^itlfJt) 
^900, 

*#RKJfcfe 0 . 5 0, 
SWISS 2 5 0 (MP a) , 
gUtMLlS 5 5 (MP a) , 



+ 4 . 



6Xd-" z >5 2 • • • (1) 
• yf/<7 > X (5 $ M P a X tf%) 2£ 
1 8 0 0 0, 

5S* #U f >^>X (5I3SS££MP a xi^-fttf 
%) S 1 2 0 0 0, 
40 »ft • JftffitfJt'*? (3ISS5ilSMP a X7t£»fit) 
S9 0 0, 

S^KKJtSO. 5 0, 
IMS2 5 0 (MP a) , 
&iMti^ 5 5 (MP a) , 

-f 3£S§S« 
+ 4. 6Xd-" 2 >5 2 • • • (1) 
g^'hSv^-ffifcgUifr&S-fr, S i?£SDl, Mn 



-3- 



5 

Bit, ^4f14S.0 f W^lfeit14O3o<7)#ti^|B]B#tCit 

[0 0 0 6] i1\ $Hl<OiS^nMl^^ti 

[0 0 0 7] IS5^nMI±^-it*S7x7'f h 
fctS-ffi-CiSfifcSix* (JUT, i-jiT-iJ7x7^ 

i±, 7x70 o 7i5o jsmmt 5 o %ju 

± W i L< l±7 0%JU±) , * 4 ^>> 7i50t»- 
ffico? ^nt*y #-®SJt (SIM?/?!?^ USE 
£) l±l. 5 JUT (ffiKttl, 2 JUT) , 7 
(d : mm) ^TIB (1) StU^I" WT- 

-^o^^^ < % &titzm*& (%>m ■ 

^o.rt^TBgt'i^o ifc, Ili:ftiTi:7x 
7^ h&S (d : mm) si^IS (1) S^ft^ S fcv> fc 
SfttaKfyffi (^2 5 0MP a ) rt s #e>*l&v> 0 fiPi L 
<liifl^3 0 0 (MP a) £5I)&-t-<<, StTlfi 
( 1 ) S^^ti 1 0 2 t-f £ - t-t>*W.t £ t> 

[0 0 0 8] /<-7-fh, 

h£U r ^:h.t><D&J?ll.&|gjO ltt&v>Ui2ttJU_h<7)v> 

x70f?) SI. 5 im&LX^*H£X^o -fUt> 

tz, 7x7^ t- t»— «05^ntf-7*-®?Jt &— 
ffiS?/7x70S?) tfU. 5S-C*oT"{), -g-O 
5 %*»-C**t(fSIS1*tt^a«3M-»-««5* 
-S-li/hSW.:*!), MLTUv> 0 
[0 0 0 9] ft**#«>»|||fcfc-€-«>WI»Sfc$: 

bmh ■*-*<, (jut, %«ta*%**i*i-*. ) 

CliO. 001%-0. 2 0%tt4, 0. 001%* 
mtbZt. At 3 SE».ft**±# Lft lUESftOilftil 
t < * •) , A r 3 JEl8jfii:*n*«"C £ *v»»fl"C 

(ittK^fti-* 1 1 1 7x7^f f#iwai>< 

&&9S\t*&1zt>, 0. 0 0 1%!rTIi:tS, 

-?-tf>?&!JD±l£3r0. 2 0lf%t 
t4» »IL<li0. 10%JUT£1-&o 
[0010] SU MnlJ7x70 Sr&ftU 

OiS($t- ixtT-ii c. II 1 U^-fX "5 UHirlE 

(1) ^Sr^lfc-reHt-Ta^RS2 5 0 (MP a) * 
&WL-tZ,Z\t1F5l®.tt£ho »t L<liSflS3 0 0 



(4) 9- 1 4 3 6 1 1 

(MP a) mZ (1) ^0*,72l±l 0 2 

tnctjj'iiU'o s u m n <r>mn±Tmtm.T 

[0011] Sil±0. 5-5. 0%W. 7x5-f 
hgL@&teSIU 7x7^ h*3MfcU 7x50ti 
2*105 *nkf v *-X«3Jt*ft*-r*fc*t-S i l± 
#v,^7) f #3:Lv> 0 ffc, S i >*"f h 

PflSiJ-r-M / Mrt s £>&££>, TSX d/d 0c0|6]±(;t* 
^^7C^T*** 0 fcrtfU 5. 0%SrSx.£ tSft^l±3S 
70 B^Uffltt^CiU &&£i6, 5. o%£-tl&fc-r£o 
0. 5%**|-Cli±E»** t fi*i-&fcii>^ 0. 5%£ 
TE&fc-r&o »i U< (± 1 . 0%tTI&fc1-&o £<b 
SiSl. 0%tt4iti:ii), S i *-5r-;W£ 

[0012] MnliO. 1-3. S%t-fZ> 0 0. 1 % 
imttthtV x?^ bcoffi^ttrJIbS-r^tfctl-. 
A r 3 tt*.* f _t#f- LfARIEffiB«<OiUHtfi|«<B L < 
* x A r 3 $m. ***it«T*i &v»»j5-t?li#R*«*fl: 
i-^fc*, 0. l%ttll:tJ.Mn«. 5%@t 

fg>££5 0%JU±W-SC t*«H*t**fcft, Mn^i 
Jn±RI±3. 5%JUTti-^>o »i L< (±2. 0%£± 

[0013] A 1 lillWS** h 0 . 0 0 3 %- 0 . 
0 6%t1-&o 0. 0 0 3 %*«T*li-€-0^3& s 7t^l- 

%S?tL-r, o. o 6%fi-ett*osb*a , tt#ni-4 )> 

fit, A l (iS i tl^«i:7x7-{ h^.^tEiiL, 7 
50 IftKO. 0 6%^@xT^iDL-C i {) iv> 0 

[0014] pii2*tjnxtt, \>m&&. 

9H>ff>1SL&frb, ±M&*0. 0 5%tt^ o tz 
tzL. ztib<om$m> t mteT:'%y,*m'£it. PoitAltifii 
±^ffl, S i tPTOO?** (7x5^ hSEJRDBg. 
yJY&ltm ilot^ 0. 0 5%*ai.TjSiOLT 

0.0 1 %JU-hA J »i Lv*o 

[0 0 15] S(±^fc®m^ ; Sftl-<t *), #tf7 7>y 
40 0. 0 l%tt*. ffiKliO. 0 0 3%JUTt-T 

[0 0 16] C a littfcttXft&ftOjgttM* (3*R 
ft) UX »), 7tl£«fJtS:<fc l)l6]±^-*^fc*!>U0. 00 

0 5%JU±^tDl-^* t , ^*<Ol&fQ$<bUli^ft^Ol# 
SlH-X&ii5i&^ (7tffiifJt<0*ft) 0*^«b^O±IS«r 

0. 0 1%JUTti--&o REMiilWIlS^f. 

-?-OiStfDSar0. 0 0 5-0. 0 5%ttio 
[0 0 17] NbliS ?v&m.$kMitizm5-L, fetlfz 



-4- 



(5) 



4 3 6 1 1 



5 



0. 0 15%#fipiL^ o 

r, Cu, Ni, V, B, Mo t Il4fcli2ta±i8 
»x.4k*»^^ ^nMrH^: fc#H!tfc4*k * 



[0 0 19] 

[0 0 2 0] 
[Stl] 



« 


C Si Mn P S Al Ca 


REM 


Nb 


* # 


A 


0.08 2^0 2.04 0.015 0.002 0.030 0.0035 




0.013 




B 


0D9 2-40 2.10 0.019 0.003 0.024 - 






*&mm 


C 


0.10 3.10 2.54 0.011 0.002 0.033 - 


0.02 


0.013 




D 


0D5 1.00 1.20 0.022 0.003 0.028 0.0040 








E 


0.15 1-50 1.50 0.020 0.002 0.033 


0.02 






F 


0D9 2.01 1.02 0.012 0.003 0.027 - 




0.010 




G 


0.10 1.00 1.25 0.009 0.002 0.030 0.0030 






x&m 


H 


0.10 2^0 2.04 0.015 0.002 0.031 0.0037 




0.013 


x&m 


I 


0.09 030 0.09 0.016 0.002 0.020 - 




0.045 


&xm 


J 


0D7 1.00 1.20 0.020 0.003 0.025 - 






)k$m 


K 


00)3 0.50 0.40 0.018 0.002 0.020 - 









[0 0 2 1] 



[*2] 



-5- 



(6) $fffl¥-9-l 4 3 6 1 1 

9 10 



m 


FT7 


CR 


CT 




FTO 




i±± 
W 


V7 


fa ^ 




CC) 




CC) 


CC) 


CC) 


mm 


mm 


mpm 




A 


850 


10 


600 


1150 


1000 


30 


3.0 


450 




B 


880 


20 


585 


1100 


950 


33 


33 


450 




C 


850 


20 


600 


1130 


950 


30 


33 


450 




Dl 


900 


50 


650 


1150 


1050 


40 


33 


450 




D2 


800 


60 


350 


1155 


930 


60 


3.0 


500 




E 


840 


20 


600 


1050 


950 


33 


33 


450 




F 


880 


5 


600 


1140 


950 


50 


6.0 


300 




K* 


800 


50 


100 


1120 


you 


4U 


o e 
0.0 


WU 




H 


855 


50 


150 


1140 


1000 


28 


3.0 


450 




I 


870 


50 


500 


1200 


1000 


30 


2.6 


750 


itew 


J 


840 


30 


500 


1140 


1040 


35 


13 


700 




K 


870 


20 


600 


1130 


1070 


33 


4.0 


400 


ItlSfflJ 



pit : tt±tnms: 

FT0:fcLtA®&& 

cr j * ? h 5 y?- ?*ic&i**)HtiUE 

CT : 

V7 : tt±smmmmmfsmt 



[0 0 2 2] [*3] 



-6- 



(7) 9- 1 4 3 6 1 1 

11 12 



fit 


VF 


v a 


dF 


d n 


HF 


HH 


B H 
/ 
HF 


CD 5tO 




m * 


A 


84 


16 


2B 


23 


219 


255 


L16 


203 


y 




B 


88 


14 


Si 


3.4 


225 


265 


Lie 


202 


h 




C 


80 


20 


2£ 


2.4 


256 


307 


L20 


250 






Dl 


S3 


7 


BJ5 


35 


166 


191 


L15 


119 




*mm 


D2 


92 


8 


as 


2J5 


165 


235 


L42 


134 




*mm 


E 


70 


30 


3.1 


ao 


189 


225 


L19 


163 






F 


85 


15 


3.3 


ao 


193 


225 


L17 


173 




*&mm 


G 


B7 


19 


5£ 


as 


160 


400 


aso 


116 




xxm 


H 


79 


21 


2.7 


23 


230 


482 


aio 


204 






1 


49 


51 


as 


23 


180 


230 


1_28 


119 




axm 


J 


40 


60 


SJ2 


S3 


160 


200 


L2S 


105 




H&m 


K 


95 


5 


35 


ao 


120 


175 


L4fi 


50 




itxm 



7*^>f M£«* : HP, fft^SS :HB 



[0 0 2 3] 



m 


TS 


YB 


T.E3 


UFJ 


UEI 


TS 

X 

d/dO 


TS 

X 

T.EI 


TS 

X 

U.EJ 


FS 


F 


ATS 


m * 


A 


674 


80 


32 


21 


11 


944 


21568 


14154 


401 


0£9 


25 




B 


670 


79 


33 


22 


11 


1005 


22110 


14740 


400 


0.60 


30 




C 


782 


81 


27 


17 


10 


1017 


21114 


13294 


448 


0.57 


35 




Dl 


490 


BO 


41 


28 


13 


980 


20090 


13720 


307 


0-63 


15 




D2 


555 


70 


35 


24 


11 


900 


1977b 


13550 


325 


053 


55 




E 


572 


80 


37 


26 


U 


972 


21164 


14872 


351 


0.61 


35 




F 


593 


79 


37 


27 


10 


1067 


21941 


18011 


351 


0.59 


20 




G 


650 


65 


30 


20 


10 


877 


19500 


13000 


316 


049 


170 


lam 


H 


800 


71 


28 


16 


10 


890 


20800 


12800 


390 


OAB 


180 




I 


550 


90 


25 


13 


12 


800 


13750 


7150 


270 


0.49 


5 


&sm 


J 


600 


83 


29 


19 


10 


900 


17400 


11400 


290 


043 


70 




K 


400 


70 


45 


30 


15 


900 


18900 


12000 


248 


062 


50 





: TS CMPB). UWt : YB O3lffi*3/0ttBte>. 
^Ifit : d/dO (36), 
ttttfcft : ATS CM?a) 



-7- 



1 



13 

TSXT. El (S«-^<7>^)S1 8 0 0 > 
0, TSXU. El (»S •*&-#tfc'<?>X) in 
0 0 0, TSxd/d 0 (JtttlfJt) 0 
14T-(±S#KgJtS 0 . 5 0, Ifl^2 5 0 (MP 
a ) , Wfttfcftttfli ATSS55 (MP a ) 

ffcJt) <90%> ©i&isttt Lrs#iass- 4 o 

[0 0 2 4] *«W«Ttt*»tt, ft$tttt&uiMMfc 70 

•K fi£8& *(KJfcfca*l«£-4 0T^ YR (» 
tfctt) <9 0%UffT?*9fc, S<5>t:*»W«Ttt5 

> 7 *j y t- 7n<-?<o&ft*&i&mLift *> &miMt v> 

tt0^4<t4-9Jl±4%Mn4. JtttHG, it 
fgffll H li < if D f y * - x & £ Jt***«W att n t fl-ii 

ft (as • ftffiM? as • J$-#ir/«? 
as • ft&wit^? >*) fc«#Rftjta«£fl:L-c^ 

iiT^*fc**-«o««»*t^$ <^t) N as • 

«fJt/*7>*, 3**- *#R£Jt, it 
«Mkffctt#*ftLrv»*. Jt«0jKii (1) 5fc£j7joffi 

50 

[0 0 2 5] $ 9vtmtmT<o*mx'&mLtz e 
[0026] naavAwii^^.^-^twawiMi 

BB5 9-2 1 9 4 7 3#CH3£3*L*:ttftCj:Q|||EE 



t^f9-l 4 3 6 11 
«Sli-*'T*nev*-.ximi(cj:» )3 0tj {> 
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